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THE Lecture Course during the present termhas been exceedingly interesting, and high-
ly appreciated by the student body, as shown in
the attendance and the expressions of interest
and pleasure from all. The course of lectures
by the Faculty will be continued during the
next term, and in addition the following lectures
have been announced: On March 16th, Pro-
fessor W. S. Chaplin, Dean of Washington Uni-
versity, St. Louis, will deliver a lecture on "The
Ethics of Engineering," and during the first
week of next term Mr. Charles F. Scott, Chief
Electrician of the Westinghouse Company, will
lecture on "Power Transmission of Alternating
Currents."
No. 6.
N the last few months the attention of the
faculties and students of many colleges have
been directed to the question of the "honor sys-
tem" in examinations, as practiced by some of
the larger universities. The success and gen-
eral favor with which this movement has been
met by both faculty and student bids fair to
bring the "honor system" into the smaller
school and in course of time ,into all schools
where the student has reached the age at which
he can appreciate the obligations placed upon
him. After years of trial in some of the eastern
colleges the faculties have decided that it is by
far the best plan devised, and the results of the
examinations show that the work of the student
is a large per cent better where they are placed
on their honor and given all freedom necessary
to bestow their attention on the work under
hand and not feel the restraint which naturally
comes with the consciousness that you are being
watched. The argument has often been made
that no one who is thoroughly honest should
object to being watched. This is true, but there
are few who can do themselves credit when they
feel the presence of some one who is ever on the
alert for dishonesty.
There is another side of the question for which
a remedy is harder to find than the above ; that is,
the men who either through laziness or lack of
principle depend on the assistance they can gain
from outside sources, either classmates or pre-
pared memoranda. A new difficulty is offered
here which has so far never been solved by plac-
ing a guard over the class, for in spite of the
vigilance of the professor, no matter how alert,
there are some who succeed in using unfair
means. Beyond the demoralizing influences
160 THE ROSE TECHNIC.
such men have over the class their actions are
not fair to the other men. While the professor
may fail to note such a man, it is not often that
one escapes the attention of his fellow students,
and the injustice to them is not passed unfelt.
The only solution that has been found which
in any way offers a satisfactory remedy has been
in the "honor system," in which after the ex-
amination questions have been given by the pro-
fessor, no faculty supervision is exercised, and
the entire government of the examination is left
in the hands of the student body. Thus the re-
sponsibility is thrown on the class as a whole and
each feels his individual responsibility. Expe-
rience has shown that those who are inclined to
either give or receive aid, under the "honor sys-
tem" are much less apt to make the attempt
than when only the faculty are concerned. The
pledge of honor which must be signed and the
fear of detection by his class mates in a breach
of faith to them, are much more likely to pre-
vent unfair means than supervision by a pro-
fessor.
.stAAt
THERE seems to be a revival of interest takenin all of the various student organizations.
Certainly this revival has been a long time com-
ing and should meet with a hearty welcome.
The life of the whole school is met visibly in
these organizations. The dormant student who
passes his leisure hours in seclusion, hibernating
in his own narrow realm, does little for his fel-
low companions and loses much of the good that
comes from the exchange of ideas and expe-
riences to be gained by taking an active part in
the college organizations. The interest mani-
fested in the success and promotion of the few or
many societies or clubs of a college is one of the
best standards by which the life and work of an
institution may be judged. Where this side of
college life is neglected, either through indiffer-
ence or apparent lack of time, narrow and un-
symetrical minds are developed, which fail to
fulfill one of the primary objects of education—
the broadening and developing of the whole na-
ture. There are many phases of college life that
are not found in the curriculum, as laid down in
the catalogue, which exert an influence over the
student during the four years of work in which
he is laying the foundation for after life. Op-
portunities are offered for the development of in-
dividuality, self-reliance and the cultivation of
varied talents which prove of the greatest value
in both his college days and after life.
The Orchestral Club, which has been dormant
for almost two years, has at last partly revived
in the guise of a Mandolin and Guitar Club,
which promises, in a measure, to fill the place
left vacant by the death of the musical interest
of the students. Had sufficient enthusiasm been
manifested the sudden demise of the Club might
have been prevented, but indifference among the
individual members and a want of energy and
push in the officers must be assigned as the
cause. Now that the movement has again been
set on foot, the organization should become per-
manent, and it is only reasonable to hope that the
students possessed of musical talent will step to the
front and lend their ability and influence in pro-
moting an enterprise which has long held such an
interesting place in the life of the Institute. The
Camera Club has also again sprung into existence
and the "camera fiends" have reorganized the
Club and invited all interested in photography in
its many branches to co-operate with them in
building up one of the most fascinating pastimes.
Photography, although not essential, is one of
the most useful as well as convenient aids to the
engineer, and in the near future will no doubt be
one of the necessities of an engineer's education.
The markets are filled with cameras and appli-
ances for short cuts in the art of picture making
which have resulted in a flood of trash that dis-
gusts the student of photography. One of the
aims of the "Camera Club" will be to offer an
opportunity for the members to become more
than mere "developers," and to encourage the
study of the artistic and scientific principles
which make the results of their efforts of some
value.
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Some Results in Air Study by the of Kites.
  By PROF. ARTHUR KENDRICK   
N THE ROSE TECHNIC of February, 1896, the
1 present writer gave briefly some of the results
of study of cloud forms, heights and velocities that
had been made at Blue Hill Meteorological Obser-
vatory, and mentioned some experiments made
there with a view of determining the feasibility
of using kites to carry recording instruments to
considerable heights. These preliminary trials
gave encouragement for extending the study of
the atmosphere in that way. Some account of
the forms and details in building the kites and
the mode of flying them has been published with
the description of one or two ascents, in available
form, as: Means' Aeronautical Annual 1896-7,
Monthly Weather Review (U. S.) April, May,
June, July, September, 1896, Science, Oct. 2,
Nov. 13, '96, Oct. 8, ' 97 ; Scientific American,
Jan. 23, '97.
The data, however, concerning the atmospheric
conditions, that these suspended instruments have
already brought back, and the interpretation does
not so readily find its way into popular print nor
even into engineering journals with which most
of the readers of this paper are familiar. So
having received, through the kindness of Mr. A.
L. Rotch, the proprietor of Blue Hill Observa-
tory, and of Mr. H. H. Clayton and Mr. S. P.
Ferguson, the observers, some recent publications
of their work, I select some of the results that
are of interest and importance, reproducing some
of the curves that represent them.
The recording instruments that have been used
for the most part are the thermograph, baro-
graph, hygrograph and anemograph, giving re-
spectively continuous records in ink of the tem-
perature, pressure, relative humidity and the
wind velocity on suitably ruled charts moved by
clock work. Much time and labor had been used
to reduce the weight of these instruments as
much as possible, to protect them from injury,
and to guard against errors in the records due to
sudden jars, to direct sunlight, etc. All the
instruments and the recording apparatus are
enclosed in an open-work cage and the whole
suspended by wire from the line that holds the
two leading kites. Usually two or three kites
having each a lifting surface of 2 or 3 square
metres were sufficient to raise the meteorograph
and the line to a good angular altitude; the third
and successive kites, if any, being attached at in-
tervals along the line to sustain the weight of the
line. The line used is piano steel wire, diam. .8
mm., i. e., about No. 20 on the B. and S. gauge,
and is wound on a specially designed windlass
operated by a steam engine. The record made
by a meteorograph, giving temperature, humidity
and height (by the barometer) is reproduced in
Plate I. The time is not given in the figure but
the ascent began at about 3:30 p. m., and the
descent ended about 10:00 p. m. The time spaces
on the chart are 15 minute intervals. This chart
is given as a fair sample of the relation of tem-
perature and relative humidity to height in the
free air on a day of about normal conditions. The
temperature drops steadily as the height increases
and the relative humidity increases steadily till a
maximum of 80 per cent, is reached at the height
of about 1100 metres, then decreases to a mini-
mum till on the descent about the same elevation
is reached when it rapidly increases to saturation
at the ground. The small fluctuations of the two
upper curves will be seen to follow closely those
of the height curve, and the cause of the fluctua-
tions of that was the manner of handling the reel.
There were scattered cumulus clouds on that day.
But the meteorograph did not pass through one.
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Yet it is evident from the humidity curve reach-
ing its maximum at a height of about 1100 metres
that that was the limit which the general ascend-
ing current of warmed air and moisture had
reached, and it is a good illustration of the defi-
niteness of the separation of the moisture laden
air and the dry air above it. This 'is more strik-
ingly noticeable in some of the other figures.
It will be seen that the ascent is in the warm
part of the day and the descent after night has
come on, so that the relative humidity quite
rapidly increases as the lower cooling air is
reached. In the past two and a half years a con-
siderable number of such charts have been ob-
tained under various conditions and for heights






















































































above the ground. On the occasion of this latter
ascent, Oct. 8, '96, nine kites were used, three
miles of wire was run out, and the meteorograph
remained for three hours more than a mile above
the ground. From the data thus furnished, when
tabulated and classified, somewhat general con-
clusions can be reached with regard to the rela-
tions of temperature to height and of humidity to
height in different types of weather. Plate II,
curves 4 and 5, show these relations for the case
of the high ascent of Oct. 8, '96. The fine dotted
diagonal lines indicate the theoretical fall of tem-
perature on the supposition of adiabatic expan-
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PLATE II.
sion, i. e. a quantity of air . with some moisture
starting from any point and ascending would cool
off very nearly at the rate of 1°C for each 100
metres of ascent if it received no heat and parted
with no heat, and this because of its expansion
against the pressure of the surrounding air. The
solid lines mark the relations for the ascent and
the broken lines for the descent. The solid line,
curve 4, follows very closely the dotted line until
the cloud is reached. Then the temperature
change with increase of height becomes less rapid.
The upper part of the curves, i. e., above 1800 or
2000 metres, can hardly be considered as cer-
tainly typical since comparatively few records
have been obtained in that region. But the lower
portion is strikingly similar in the curves from the
majority of records. The descent was begun at
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about 5 p. m. and finished at about 9 p. m. The
general cooling of the whole mass of heated air
and the more rapid cooling near the ground, are
well shown by the broken line. In curve 5 is
exhibited the corresponding changes of humidity,
the steady approach to saturation reached when
the cloud is entered, the continued state of satur-
ation, 100 per cent., during the passage through
the cloud, and then the rapid decrease again in
the comparatively dry air above, changing slowly
as though approaching another region of increas-
ing relative humidity. And, indeed, one would
expect that to be the case, from the fact that at
several higher levels clouds are accustomed to
form. The sudden fluctuations of both tempera-
ture and humidity at the base of the cloud would
seem to be due to eddies of air, since the direction
of the wind as shown in curve 6 varies suddenly
at the same time.
The daily ranges of temperature and humidity
at different heights are shown in curves 1 and 2,
curve 1 indicating that the periodic heating and



















1000 or 1600 metres. That is the region of the
cumulus clouds. The smooth curve (1) is plotted
from a considerable number of computed values
deduced from records of a number of years, and
probably represents quite closely the actual
range in the free air. The points at about 200
and 300 metres, through which the broken curve
is drawn, represent the mean daily range at Blue
Hill and at the Eiffel Tower respectively. As
would be expected, these ranges are greater than
the curve shows for the free air at those heights,
because on the hill and on the tower insolation
and radiation are much greater factors than in
the free air. The meaning of the negative sign
for the range of relative humidity above about
600 metres is that the change is opposite in char-
acter to that lower down, thus at the ground, as
we know, the relative humidity is least in the
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warmest and greatest in the coldest part of the
day, and therefore above about 600 metres it is
usually increasing during the day and decreasing
during the night. That should occur as the re-
sult of the falling at night of the air that has
risen during the day, for in the falling compres-
sion and consequent heating takes place. The
curves marked Fig. 1 and Fig. 2 in Plate IV
show these features rather more plainly. Here
each curve is for a different height and the value
of temperature and humidity are plotted through-
out two days. The humidity curve shows plainly
the opposite phases presented at points on op-
posite sides of the neutral level (given as
about 600 metres by our Plate II.) The
404
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variation of temperature with height at different
times of the day is well illustrated by Plate III,
which is made by taking the meteorograph's
record of temperature of Oct. 8, '96, and the
simultaneous temperatures at the base and sum-
mit of the hill. It was necessary to divide the
plots into two groups to avoid the confusion of
the lines crossing. It will be noticed at once that
the variation of temperature with height is
less during the night than in the day, and that
from shortly after sunset to a little after sunrise
the temperature increases for 200 or 300 metres.
This is in accord with the well known fact that
on still nights a valley is colder than the neigh-
boring hill tops.
From the accumulated data Mr. Clayton has
been able to construct several tables and sets of
curves that show well defined types of temper-
ature and humidity distribution in the air above,
depending on the cyclonic or anticyclonic con-
ditions prevailing. But space prevents any ade-
quate presentation of these here. One fact of
importance, however, which is brought out by
the curves marked Figs. 3, 4, and 5, in our Plate
IV, can be mentioned, viz.: that the temperature
of the air from 300 to 1,000 metres above the
ground, varies closely with the temperature at the
ground, though usually somewhat in advance of
the latter, so that if one can know the tempera-
ture at say 500 metres overhead all the time he
can often foretell the approach of warm or cold
waves several hours in advance of their appear-
ance. The first of these curves (Fig. 3) shows
plainly the steady progress of a warm and cool
wave at the height of 15 metres and 500 metres,
for a week. The curves also bring out sharply
the very slight daily range at 500 metres. In
the curves of Fig. 4, the one representing the 15
metres elevation (which is the station in the val-
ley below Blue Hill) is made by taking the mean
temperatures for each day, and a curve is added
for the elevation of 1,000 metres. Here is 'seen
as above the corresponding changes of tempera-
ture at the three elevations, but the scale shows
more plainly the fact that the cool wave of the
6th and 7th is felt aloft earlier than at the ground,
and that the advance of the following hot wave
is earlier aloft. The advance of the hot wave is
shown in Fig. 5. Mr. Clayton writes thus of
this: "The kite meteorograph left the ground
at 10:30 a. m. of the 8th, and at 11:00 a. m.
reached the height of 856 metres. The tempera-
ture recorded at different points in the ascent are
indicated by dots in the line marked 11A. The
kites remained in the air at about 1,000 metres
from 11:40 a. m. to 8:00 p. m. At 9:00 p. m.
they were drawn in rapidly from about 800
metres. The temperatures recorded at different
heights are shown by crosses in the line marked
9P. In the second ascent the meteorograph left
the ground at 10:32 p. m. and reached the height
of 629 metres at 10:45 p. m. The temperatures
are shown in the kline marked ziP. In the de-
scent the kites came down slowly from 460 metres
at 4:20 a. m. to the ground at 7:45 a. m., and the
temperatures are shown by the line marked 1A
and 7A. These lines show that there was a
steady progressive rise of temperature aloft; but
below 200 metres the temperature fell until after
midnight, then rose rapidly, no doubt overtaking
the upper air temperature before noon on the 9th.
During the afternoon of the 8th thin strato-
cumulus clouds partly covered the sky. Meas-
urements of the heights of their bases were made
with great accuracy by means of successive•kites
along the wire as they entered or were drawn up
out of the clouds. The clouds were found to be
at the level of the lowest temperature, which
gradually sank from about 600 metres at noon of
the 8th to the level of the top of Blue Hill on the
morning of the 9th."
The advance of a cold wave aloft causes a de-
crease in temperature with height even at night
at the rate frequently equal to or even greater
than the adiabatic. Such condition is favorable
to formation of cumulus clouds at night, as fre-
quently occurs, and is the occasion of thunder
storms, and is usually the condition in a part of
the cyclone within which tornadoes are formed.
It is quite evident that this method of studying
the atmospheric conditions in the lower air at
least is very promising. Much has already been
found in confirmation of suppositions based on
scanty data, and much new light has been thrown
upon several doubtful points. A grant from the
Hodgkins fund has materially aided this work.
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ii method of Distributing Rails
in Existing track.
By E. S. Rose, '92.
THE distribution of rails where they are to beused saves much time and labor. The nearer
a rail lies to its future position in the track the less
it will have to be carried, and less labor will be
required to get it in its place than if it were not
advantageously located.
Mr. J. C. Nelson, Engineer Maintenance of
Way of the Big Four Railway, has been using for
a long time a device for sliding rails to the ground
from coal cars; the device can also be used on
flat cars with a little ingenuity. The arrange-
ment consists of two double S hooks, made of
two inch round iron, and a trough ten feet long,
made of boiler iron. One side of each hook is
made so that it will fit the side of a coal car, the
other side forming a bracket on the outside of
the car about eight inches from the top. One
hook is placed on the car about three feet from
the center, the direction the car is to move de-
termining on which side of the center to place it;
the other hook is placed at the end of the car
nearer the first hook. To the first hook is fast-
ened the trough, one end of which drags on the
ground. Workmen in the car carry a rail at a
time to the side and place it on the brackets.
The long end of the rail tips down until it
reaches the ground when, by moving the car, the
rail slides down the trough. By the time the
rail has wholly reached the ground another is
ready to follow. By this method rails can be
distributed quickly where they are wanted and
with little danger of bending. The rails should
be loaded in layers "workways," or right side
up, so that there will be little delay for the men
to handle them. Sixteen to eighteen men are
required to unload from one side; fourteen to
sixteen to handle them and two to take care of the
end of the rail when it first touches the ground.
Unloading can be done from two cars at the
same time, a gang working on each side.
Eleven miles have been unloaded in a stretch
by this method and not a rail had to be trucked
to its place. The time required depends upon
the experience of the workmen and also upon
the interest that is taken in the work by the man
handling the engine. It is quite common to un-
load eighty rails from one car in fourteen min-
utes; better time could be made with favorable
conditions.
Rails are taken from flat and stock cars, also
coal cars having end gates, by pulling them end-
wise from the car. A rope with a hook at each
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end is used to do the work. One hook is put
into a bolt hole of the rail, the other hooked
around the track rail between two ties; the en-
gine does the rest. A sloping platform attached
to the end of the car breaks the fall of the rail.
By using a roller the rails can also be taken from
the end. The roller, generally an inverted tim-
ber truck, is placed on the bottom of the car so
that a few men can balance a rail upon it and
slide it over the end of the car. These methods
leave the rails in the middle of the track; a
gang of men, following the car, remove them to
the outside. About the same number of men
are required as in the previous method.
Rails have been, and are yet, on some roads,
thrown off or dropped from the cars. It has
been found that this way is very apt to bend the
rails. If care is taken in distributing, the causes
for rough track, on account of bent rails, would
be eliminated. It would be better to skid the
rails off in piles and distribute them with a truck
than to throw them off. The cost may be
greater but Managers, however much they may
grumble about the cost and slowness of work
while it is going on, will not think of the cheap-
ness of the work, after completion, should it be
done in a shoddy manner.
After the rails and splices are distributed the
adzing is the next thing that receives attention.
It is generally the case that the new rail is heav-
ier and of a different section than the old, and,
as the rail always wears down into the tie, it is
necessary to adz off the ridge so that the new
rail will not be tipped. Careful adzing goes a
long way towards a neatly and properly finished
job, and men should be picked for this work
who know what they are doing. Every man that
hires out to work on the track is not a hewer of
wood.
Adzing is slow work and as many men as pos-
sible are put to work to do it. If the new steel
is to be put in from the outside on one side, and
from the inside on the other (this will depend
upon the sections of the old and new steel, it be-
ing desirable to have the gauge as nearly correct
as possible), the adzing is begun on the outside.
A squad of men follow 1.1.:e adzers, pulling every
other spike and starting those that are left; fol-
lowing these another crew, of twelve men as a
rule, sets the rails upon the ends of the ties,
leaving the proper space between the ends of the
rails for expansion. The space to leave for ex-
pansion is a variable quantity; nearly every
roadmaster has a rule of his own in regard to it.
Many of the track men are afraid of getting the
rails too tight and want to leave as much space
between the rails in summer as in winter. An
easy computation will get the distance correctly.
One hundred and twenty degrees is as hot as one
can expect in this country; and if we assume
that the ends of the rails are together when this
temperature prevails, then subtracting the tem-
perature at the time of laying and multiplying
the difference by .0023 we will have the distance
in inches to leave between the ends of thirty foot
rails. The reason for this simple rule will be
found in any text book of Physics.
One hundred to a hundred and twenty rails
at a time will make a very good "run" for one
day; this can easily be done if there is a period
of an hour and a half between trains. As soon
as the rails are set up on the ties a squad distrib-
utes the bolts and nut locks; the balance of the
gang with the exception of four men put on the
splices.
If the time for "cutting in" is drawing near,
only the two middle bolts are put in; if there is
plenty of time, the joints are bolted up in full.
The four men not engaged in putting on splices
now pull the spikes on the inside where the new
joints are to be; they also adze the ties so as to
let the angle bars into place.
When the time comes for "cutting in" every
man should know what he is to do and have the
proper tool ready. Two men go out to flag; for
one cannot assume that there will be no trains,
although the time table schedules no trains due
for an hour and a half; and also because some-
thing may go wrong with the work, leaving the
rails still open when the next train is due. Four
men pull the remaining spikes; two men drive
down ' •stubs," which the claw bars may have
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left, and push the old rail away from the spikes;
three men throw the old rail out and over the
new; two men push the new rail in as close to
the spikes as possible; two men, one holding
the rail in and one driving spikes, spiking the
new rail at or near the joints; two others spike
the centers, and three more spike every third tie,
making the track safe. If the new rail is con-
nected with some of the same kind, the rail next
to the old steel is taken out and moved ahead to
form the new end; this is done on account of
the battered end which always occurs where
rails of different sections are joined. This rail
with the connection splices is loaded at the start
on a truck, and the two men who push the old
rail from the spikes keep it ahead of them.
When the end of the string is reached this con-
necting rail is bolted to the end and a piece of
the old rail is cut to make the connection. The
connection can be made by three men, the others
who were engaged in pulling spikes, throwing
the old rails out and the new ones in, go back to
help the spikers and spike every other tie; two
or three men of the lot going along and putting
in shims where the ties do not lift up to the new
rail; these places occur where there have been
old joints.
In this manner eighteen men have "run in"
as many as one hundred rails in forty minutes
on straight track; that is, forty minutes from
the time the track was broken until it was ready
for use again. The balance of the day is spent
in getting ready for the other side, as it is ad-
visable to keep both sides as nearly even as pos-
sible.
Putting the rails in from the inside is done a
little faster than from the outside for the follow-
ing reasons: Fewer spikes are left in the old
track while getting ready; the rail at the ends
of the ties does not bother the spike pullers, and
fewer spikes have to be driven to "make it
safe" when the new rail is in position.
When curves and switches are to be relaid
shorter stretches must be employed; on a curve
above 2° the rails should be curved with a rail
bender before attempting to lay them. The
"expansion distance" shims on the outside
should be left in until the rail is in place, and
not more than forty at a time put in. On the
inside the expansion distance should be lessened
and the bolts at the joints carefully tightened up.
A short rail is usually laid in the middle of a
curve on the inside to make the joints break near
the centers. At frogs and switches still shorter
stretches are used so as to get in short rails
which are necessary to connect with the frog, its
position being fixed within a few inches. After
passing the turnout, short rails generally are
required to make the joints break in regular or-
der again.
If sufficient force is at hand another gang
should follow in the wake of the steel layers,
gauging, adzing in defective places and spacing
ties according to the standard directions. A
small lift of the track will be found beneficial, as
it will even up old irregularities and make the
bed for the new steel more flexible..
On roads where the traffic is not heavy and
where the track can be opened for a period of
three or four hours at a time, it is often found
advisable to lay one rail at a time in its perma-
nent position; that is, the old rail is thrown out
and the new rail placed in position before bolt-
ing. A larger working force is required, how-
ever, and the effects of poor adzing are not as
easily noticed as with the method described
above.
A SHORT METHOD OF DETERMINING TRANS-
FORMER EFFICIENCY.
S. E. JOHANNESEN, '93.
THE method in general use for determiningtransformer efficiciency is extremely labori-
ous and liable (on account of long multiplications
and divisions) to error.
The general formuke used, and from which a
shorter one is deduced, is
100W
n 12 n 1 2
Wi + 1 - Cp 1 Rp C 1 R +





- is the fraction of load at which
00
efficiency is desired.
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W= the rated capacity in watts of transformer.
Cp= Amperes Primary current at full load.
Cs = Amperes Secondary current at full load.
Rp= Primary resistance.
Rs= Secondary resistance.
Wi= Iron loss in watts.





Now [C;Rp + C: Rs] is the copper watt loss of
the transformer at full load; representing it by
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The formuke is now in terms of watts. Divid-
100
100
ing both numerator and denominator by one per
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are the per cents
of iron loss and copper loss respectively at the
rated capacity of the transformer and remain
constant through all loads; n is the per cent. of
load at which efficiency is desired.
In order to illustrate more clearly the advantage
of the short over the general method, we will de-
termine the efficiency of a given transformer by
comparison.
Problem:
Determine efficiency at 1%, 1, 3A , and Tib- Loads
of following transformer:
Rated Capacity =6250 watts.
Voltage Primary =1000.
Secondary = 100.
Resistance Primary =1.6 ohms.
Secondary = .016 ohms.
Iron Loss =107 watts.
Primary current at normal voltage ---- 6.25
amperes.
Secondary current =62.5 amperes.
The per cent. iron loss at rated capacity is
1.712. The copper loss calculated from resist-
ance is 125 watts or 2 per cent.
107 + 
I 100 
X6.25 1 1.6+1 
2 1 150 12 
X 62.51 .016 +
150  
X 6250
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This method might well be called the "Per
Cent. Method," for all the terms of the formulx
are in per cent.
The same principle can be applied in deter-
mining efficiency of other apparatus.
NOTES.
Mundy and Speed, '95, were in town recently.
V. K. Hendricks, '89, visited the Institute the
last of January.
R. Meriwether, '96, is employed in the offices
of the Western Electric Co., Chicago, Ill.
E. C. Thurston, '90, is draughting for the
Brown & Sharpe Mfg. Co., Providence, R. I.
J. C. C. Holding, '94, is with the Keystone
Bridge Works, Carnegie Steel Co. Limited, Pitts-
burg, Pa.
A. H. Holding, '89, is at present Manager of
the Cleveland office of the Eddy Elec. Mfg. Co.,
Cleveland, 0.
W. H. Boehm, '91, is inspector of machinery
in the construction department of the St. Louis
Water Works.
J. MacGregor, '93, is junior member of the
firm, Large & MacGregor, Temple Court, Beek-
man street, New York City.
E. E. Gilbert, '86, is assistant to the General
Manager of Lighting Department, General Elec-
tric Co., Schnectady, N. Y.
S. E. johannesen, '93, is engineer in charge of
the Transformer department of the Wagner Elec-
tric Manufacturing Co., St. Louis.
W. R. Sanborn, '96, has resigned his position
with the Chicago, Milwaukee & St. Paul railroad
and will shortly leave on a two years' trip to the
Klondike gold fields.
W. R. McKeen, Jr., '89, will soon retire from
the general foremanship of the Vandalia shops,
Terre Haute, to assume a position at the Prox &
Brinkman foundry in the same city.
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HE basket ball games of Feb. 12 attracted
the largest number of spectators that had
been seen in the gallery this season. The Jun-
iors and Sophomores first took the floor, and a
very rapid but rather one-sided contest ensued in
the first twenty minute half. During this time
the ball was kept almost continuously around the
'00 goal, and so well was '99's goal guarded that
not a single free throw for it was obtained.
The Juniors threw only comparatively few
goals considering the number of chances that
presented themselves, and at the end of this half
the score stood nine to three in '99's favor.
In the second half '00 did much better playing
notwithstanding that '99 threw more goals than
in the first half. Kidder, '00, now came into the
game, taking center's position, and handled the
ball in fine style.
Pfleging, '00, threw two goals in which he ex-
hibited great skill. He bounced the ball from
one end of the gymnasium to the middle of the
floor and tossed it with one hand into the basket,
using the other to ward off his opponent.
No passes of importance were made, and the
score resulted as follows:
JUNIORS.
GOALS.
From field. From foul.
FOULS.
Edwards 1 1
A. Kidder 3 3






Pfleging 2 4 1
Loofbourow 
Maier 
S. Kidder • • . •
Score; '99-20; '00-8.
A It
The Senior-Freshman game of Feb. 12 resulted
in a victory for the Seniors with the score 25 to 6.
This game undoubtedly displayed the best team
work of the series, for the Seniors did a great
deal of passing, which they were able to carry on
in a praiseworthy manner.
Ninety-eight had great confidence, and at no
time was any excitement shown. The ball was
seldom thrown wildly, and a good portion of the
passes resulted in goals. The great skill exer-
cised was evident from the fact that 4 of the '98
players did not foul during the game.
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Ned Kidder broke his previous record of six
goals during a game and ran the number up to
seven goals from field in two 15 minute halves.
The Freshmen, although outclassed, exhibited
some individual playing worthy of mention.
Their team work was poor, and in fact very little
was tried'. They lacked that essential element,
confidence, not only in the team as a whole, but
even now and then in the individual.
GOALS. FOULS.
















At three o'clock, on Saturday, Feb. 19, a large
crowd of spectators had gathered in the 'gymna-
sium to see what every one knew would be the
most interesting and exciting games of the series.
The Juniors and Seniors were in a class slightly
above the Freshmen and Sophomores, and as the
teams were to play in their respective classes on
that day, no small amount of expectation was
manifested. In the previous games between
these classes the scores had been very close, and
although '98 and '00 came out victors from their
respective games, it was only by a small margin.
The Freshmen and Sophomores started the
ball moving, and :n two 15 minute halves '00
succeeded in raising twelve points against seven
made by '01. The Sophs. played a very clean
game, the only fouls being made by Meriwether,
who was in his first basket ball game of the sea-
son.
Pfleging played the game for '00 and made the
entire score. He threw three goals at positions
from which it would seem impossible. The most
difficult of these being when he stood with a hand
bracing himself against one wall he hurled the
ball across the entire length of floor with the free
hand and dropped it into the basket on the oppo-
site wall.
Hadley did the best work for '01, and besides
filling his position as back, very ably threw the
ball almost the length of floor for a goal.
The rest of the Fresh, team showed a marked
improvement over their previous playing, but
they still lacked many of the qualities of good
players.
2 3 • •
GOALS.






4 Dickerson  1
Hadley 1
4 Wilbanks 1 1
1 SOPHOMORES.





'98, 25; '01, 6. 41 41
When the '99 and '98 teams made their ap-
pearance on the floor, there was prevailent an
expression of excitement, not only on the faces
of the players but also amongst the spectators.
Mingled with this look of excitement was one of
strong determination on the face of every player,
and no one doubted that this would be the most
desperate game of the season.
Neither side was overly confident, and although
'98 was flushed with the remembrance of her
splendid team work of the previous Saturday,
still, to-day there would be no one-sidedness, and
any passes would require much skill. In fact
the Juniors made more and even better passes
than the seniors, but unfortunately these seldom
passed the center of the field into '98 territory.
Ninety-eight made no passes except amongst
the forwards, but as these were in good position
for goal, the results obtained were much more
effective.
Never before in any of the games had so many
fouls been made, and it is generally believed that
the umpire was even too lenient, for either side
fought wildly for the ball, and nothing was too
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rough to prevent a goal. The coolest and best
playing was done at the end of the floor occupied
by the '98 forwards. The '99 backs played a
cool game, and as this was equally true of the '98
forwards, one does not wonder that nearly all the
passes and fewest fouls were made here. Here
the real game of basket ball was played, but let
the ball get to the other end and a rough-and-
tumble scramble ensued, which nearly always
resulted in a foul. The worst feature of the
fouling for '98 was that ahnost every one meant
a goal for '99, McLellan missing only six out of
twenty-two trials. This was equally balanced,
however, by Freudenreich's throwing as many
as twelve out of fourteen trials. The game was
close and exciting throughout, and although at
several points '99 brought the score to a tie, she
never bettered ninety-eight's. At the end of the
first half the score stood 12 to 11 in '98's favor,
and until the last ten minutes the scores were not
far apart. In the first half Kidder, '99, threw
one goal from field while Freudenreich threw
two, but in the second half '99 made no goals
from field, whereas '98 seemed to awaken up to
her passing capacity and five goals were thrown
from the field, three of these being in the last
few minutes of playing.
GOALS.













Time of halves, 20 mm. Score: Seniors, 26; Juniors, 18.
ft
The games for Feb. 26 were called off for there
could be no doubt what the result would be, and
the men seemed to get tired of the game. Then,
as a summary, we have the Seniors and Sopho-
mores each playing five games while the Juniors
and Freshmen played four. The total scores
made by the classes are as follows: Seniors,
TECHNIC.
106; Juniors, 70; Sophomores, 41; and fresh-
men, 26. The Seniors are champions, winning
every game. The Juniors coming second with a
game percentage of 80. The Sophs third with
40%, and the Fresh last with 0%. The games
showed some very good qualities amongst the
men, and judging from relative playing it is prob-
able that the best team that this school could
produce would be as follows: Pfleging and Ned
Kidder as forwards, Freudenreich as center, and
Sid Kidder and McLellan as backs.
HAND BALL.
The hand ball tournament which has been
under the course of preparation all winter, has at
last started. The entries were made about a

















Those in braces being doubles, the
names for singles.
Two out of three games shall decide
ners in each case.
A regulation tennis ball is to be used.
The first games were played off on




PLAYERS. GAME I. GAME II. GAME III.
Wilbanks 21 20 21





Freudenrich f • .14 18
Wilbanks




This leaves the games between the Senior,
Junior and Freshman doubles yet to be played.
NORMAL-R. P. I.
On Saturday, Feb. 26, Rose defeated the Nor-
mal, with the score of 18 to 9, in an interesting
and stubbornly contested game of basket ball.
No plays were made by either, which showed
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remarkable skill, and few passes were made dur-
ing the game, but every player put in all the
speed and power at his command, so that the ball
was kept moving at a rapid rate at all points of
the game.
The Normals played a faster game than is
usually seen at the gymnasium, but their skill in
goal throwing was not so accurate. Neverthe-
less, during the first half a very evenly matched
game ensued, and at some points it almost looked
as though the Normals would win, but at the end
of this half the score was in Rose's favor at 10 to 9.
During the second half the ball was kept almost
continuously in Normal territory and Rose played
all around her opponents, not allowing a single
goal to be thrown by the Normals, while in the
same time raising her score by eight points.
GOALS.
R. P. I. From field. From foul.
Austin  2
FOULS.
A. Kidder 2 3









Time of halves, 20 minutes; Umpire, McMeans; Referee,
McCormick.
There was a large crowd in the gallery, and
the Normal team was well supported throughout
the game.
ATHLETIC DIRECTORS' MEETING.
The monthly meeting of the athletic directors
was held in Dr. Mees' office on the 24th, with
every one present except Meriwether, '00. Mc-
Lellan, '99, was appointed secretary pro tern to
act in the place of Meriwether. Howell, '99,
was asked for a report of the meeting of delegates
at Indianapolis to arrange for Field Day, and re-
ported as follows: The meeting was held at the
Denison with no representatives from either Notre
Dame or the Normal. It was decided to hold
Field Day on Friday, May 20th, probably at the
grounds of the Driving Club. A committee was
appointed to raise a guarantee fund among the
merchants of Indianapolis, consisting of Mr.
Zink, of the U. of I., and the alumni in the city.
The committee on officials was next appointed
and consists of Ewry of Purdue, Howell of R. P.
I. and Wildman of Hanover. A motion for a com-
mittee on printing and advertising was tabled.
Howell, R. P. I., Ewry, Purdue, and Roller of
DePauw, were then appointed as a committee on
medals, with instructions to see the jewelers and
attempt to have them donate the medals. The
committee on entertainment was next considered
and Messrs. Denny, Gavin and Monroe were
appointed, with instructions to furnish very little
entertainment and even to exclude the usual
music. The order of the events was next con-
sidered, and the following was adopted:
TRACK EVENTS.
1. 120 Yd. Hurdles; trial. 10. 440 Yd. Run; final.
2. Half-mile Bicycle; trial. 11. 1 Mile Bicycle; final.
3. 100 Yd. Dash; trial. 12. 220 Yd. Run; trial.
4. 1 Mile Run. 13. 220 Yd. Hurdles; trial.
5. 440 Yd. Run; trial. 14. 880 Yd. Run.
6. 1 Mile Bicycle; trial. 15. Half-mile Bicycle; final.
7. 100 Yd. Dash; final. 16. 220 Yd. Run; final.
8. 120 Yd. Hurdles; final. 17. 220 Yd. Hurdles; final.
9. 5 Mile Bicycle.
FIELD EVENTS.
18. Running High Jump.
19. 16 Pound Shot.
20. Running Broad Jump.
21. 16 Pound Hammer.
22. Pole Vault.
23. Standing Broad Jump.
The meeting was then adjourned until April 29.
The report of Howell, '99, was considered and
discussed at some length.
The next business before the meeting was the
election of a manager of the foot ball team for
next fall and Crebs, '99, was chosen to fill the
position.
Hubbell, '98, then resigned the office of track
team captain owing to his inability to be at the
institute on account of his thesis work, and Lans-
den, '98, was elected to fill the vacancy.
The meeting then adjourned.
41.
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he Ilicaragua Ship Canal.
By A. D. Hidder, '90.
FOUR hundred years ago Christopher Colum-bus made the first recorded attempt to cir-
cum-navigate the globe. The American conti-
nents and isthmus proved to be his only insur-
mountable difficulty. For years the American
coast was searched by navigators for a possible
channel through the natural barrier. In 1513
Balboa journeyed overland across the Isthmus of
Panama and was the first European to see the
Pacific Ocean from an American coast. In 1520
Ferdinand Magellan sailed around Cape Horn
and thence westward, completing the first voy-
age around the globe. Today his route is the
shortest possible route completely circumnavi-
gating the globe, and the great engineering prob-
lem of constructing a waterway across the Amer-
ican isthmus is yet unsolved.
The reader is probably well acquainted with
the undertakings and accomplishments of Ferdi-
nand de Lesseps in the construction of a ship
canal across the Isthmus of Panama, and here it
will suffice to say that the great natural obsta-
cles of floods, tidal waves and climatic pestilences
caused the abandonment of this route in favor of
one more practical.
The Maritime Canal Company was incor-
porated in 1889 under the laws of the United
States. This company issued securities and col-
* The writer wishes to acknowledge his references to the Engi-
neering News, and the courtesy of The Manufacturer in kindly per-
mitting the use of the cut showing "A Birds-Eye View of the
Nicaragua Canal."
lected a good deal of money from its sharehold-
ers. In June, 1890, a corps of engineers directed
by Mr. A. G. Menocal, C. E., U. S. N., began
the construction of the Nicaragua Ship Canal,
the survey for which had been under way since
1885. Some progress was made, but in 1893
lack of funds, resulting from the financial strin-
gency, compelled an abandonment of the work.
Since that time their only report to the Secretary
of the Interior has been one of inability to pros-
ecute the work. Every effort has been made by
this company and other maritime companies and
shippers to interest the United States govern-
ment in the project, and the subject has received
considerable comment at the hands of business
men in general.
That this canal would be of great utility in
putting us in a position to compete with Europe
in the Pacific markets is without a doubt, and a
great many people favor a strict and exclusive
governmental construction and ownership of the
canal. In view of these advantages to the Amer-
ican people, President McKinley early in his ad-
ministration appointed, under authority of Con-
gress, the Nicaragua Canal Commission. The
commission is made up of three members, Rear
Admiral Walker, its chairman, Professor
Lewis M. Haupt and Colonel Peter C. Haim, all
of whom are experienced and accomplished en-
gineers. They are assisted by a corps of engi-
neers embracing nearly one hundred men, in-
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cluding the naval detail and the assistants from
the Geological Survey. These, with two gun-
boats for hydrography of the harbors and the
laborers engaged, make a grand total of nearly
five hundred men now at work obtaining the to-
pographical and physical data relative to the pro-
posed route and region. It is expected that the
commission will be able to report some time this
spring and the question will be brought promi-
nently before the public. In anticipation of this
report the following review has been made of the
accessible published data pertaining to the pro-
posed Nicaragua Ship Canal:




The lake is about 110 feet above sea level, 92
miles long by 34 wide, and from 12 to 80 feet
deep. From the southeastern end of the lake
the waters are discharged through the San Juan
river, 108 miles long, to the Caribean Sea at a
point a little south of Greytown. The line of
volcanic mountains on the west is not continu-
ous, and on the contrary the divide between the
lake and the Pacific is merely a line of low hills,
and at one point the lake is separated from the
Pacific by a neck of land hardly twelve miles
wide, and without high hills. The principal set-
tlements are on the western slope, the capital
being Managua.
1. Managua. 2. Brito. 3. Granada. 4. San Carlos.
between Honduras on the northwest and Costa
Rica on the south, extending from the Caribean
Sea to the Pacific. The main mountain axis en-
ters the country from Honduras, passes across it
in a southeasterly direction, and terminates at
the San Juan river; the range is nearly parallel
to the Pacific coast and about 90 miles distant.
Eastward from this range the country falls to
low and swampy lands along the Caribean coast.
Between the range and the Pacific on the west is
an irregular line of volcanic peaks. Between
the volcanoes and the central range is the lake
valley. In this valley is Lake Nicaragua, the










5. River San Juan. 6. Ochoa Dam. 7. Greytown.
The canal, manifestly, must pass through
Lake Nicaragua, which will be the source of
water supply and necessarily the summit level of
the canal. The canal must follow the streams
where practicable, and terminate in available
harbors on each coast. The route which is pro-
posed extends from Greytown on the Atlantic
Ocean to Brito on the Pacific Ocean, the total dis-
tance from port to port being a little less than
170 miles, of which only about 27 miles will need
to be an excavated canal. It is of course proba-
ble that the present commission will make some
amendments to the present proposition, but the
general plans have been so very carefully pre-
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pared that they will doubtless remain unchanged
if the Nicaraguan route is found at all feasible.
The best conception of the proposed canal can
be had by working each way from Lake Nicar-
agua. The eastern terminus of the lake portion
is the point where the San Juan river finds its
source, which is at the southeastern extremity
of the lake. The western terminus of the lake
portion is at the forementioned narrow divide at
a point about 17 miles from Brito. The distance
between these lake terminals is about 56,4 miles,
of which 44 miles is said to be already of suffi-
cient depth (30 feet or more) for navigation by
the largest vessels. There must be some rock
dredging on the western shore, but the amount
has not been definitely determined as yet. On
the eastern shore of the lake the bottom is a gen-
tle slope , and dredging in mud will be necessary
for some miles. Thus, completing the canal as
far as the lake is concerned will be a simple mat-
ter.
From the eastern terminus of the lake the ca-
nal will follow the San Juan river as far as
Ochoa, the distance from the lake to Ochoa be-
ing 65 miles. The river is quite wide, has an
average slope of about 11 inches per mile, and is
deep enough for 40 miles to require no work at
all to make it navigable. About 20 miles near
the lake will have to be dredged for a depth of
about 44 feet, the material to be removed being
gravel and clay. At three different points a few
miles above Ochoa there are rapids, and some
rock blasting will be required. The depth un-
der water at which the work must be done adds
to the magnitude of the problem.
The rapids in the river above Ochoa are
caused by the underlying natural weirs which
maintain the level of the lake up to that point,
and obviously, now that they are removed, arti-
ficial dams and weirs must be constructed if the
level of the lake be preserved. At Ochoa it is
proposed to construct an immense "rock fill"
dam across the San Juan river. It is to be suffi-
ciently high to cause slack water backing off
from this point into the valley to be at an eleva-
tion of .106 feet above sea level. Thus the fall
per mile in the San Juan river is reduced from 11
inches to 34 inches. A rock fill dam is one con-
structed by depositing from an aerial suspension
conveyor large and small loose rock, properly as-
sorted, across the river from bank to bank until
a proper barrier is created. It has some few ad-
vantages over a masonry dam in that it may be
built without the use of caissons or similar con-
structions; is much less expensive; can receive
an earthquake shock with impunity; and its con-
struction is really aided by deposits from the ac-
tion of the flowing stream. The Ochoa dam will
be located between two 'hills, the distance on top
from hill to hill being about 1,250 feet. Vast
weirs will have to be built to arrange for the
spilling of the surplus water over the dam and
into the old San Juan river bed.
The San Carlos river discharges into the San
Juan from the south at a point not far above the
Ochoa dam site, and on account of the increased
elevation of the water in the San Juan, portions
of the lower basin of the San Carlos will have
to be protected by levees or dams. From 6 to 8
miles of embankments are required, some of them
quite high, to impound and hold the waters of
the San Carlos.
Below Ochoa the San Juan river becomes en-
tirely impracticable for slack water purposes.
The banks are very flat and no suitable site for a
dam exists. Here begins one of the most ad-
mirable features proposed for the Nicaraguan
or any other canal: that of slack water naviga-
tion by means of reservoirs created by convert-
ing valleys into impounded basins.
To the north and east of Ochoa there is a se-
ries of four small valleys, known as the San
Francisco basin, each traversed by small streams,
tributaries of the San Juan. At the eastern side
of the fourth valley is the natural "divide" sep-
arating these valleys from the swampy coast
below. It is proposed to dam all openings of
these valleys and to connect them by canals,
thus causing an impounded reservoir, or lake,
extending from the Ochoa dam to the divide,
12 2 miles distant. This reservoir will require
about 3 miles of embankments; the excavation
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necessary will be for about 3 miles in part and
1 y4. miles total for the dimensions of the canal:
100 feet wide at the surface and 30 feet deep.
The slack water from the Ochoa dam will back
into this artificial reservoir, and the supply of
water is such that there will be no trouble in
maintaining a const ant level of water in the res-
ervoir equal to the level of the Ochoa darn.
We have now arrived at the site of operations
which will rank second in magnitude to that of
the great Ochoa dam: a channel must be cut
through the "Great Divide." This divide is a
formation of hills varying in height and width
and separating the San Francisco basin from the
Deseado basin. A point has been selected where
3.03 miles of excavation will extend a canal
through the divide; along this line the highest
point is at an elevation of 396 feet above sea
level. Now, since the elevation of the canal bed
is 76 feet (106 ft. — 30 ft.), a cut of 320 feet
will be necessary at this one point. The aver-
age cut, however, throughout the 3 miles is
about 149 feet, containing an aggregate of about
7,800,000 cubic yards of volcanic rock and about
800,000 cubic yards of overlying earth. • This
piece of work will require the most labor and
time, and nature is to be thanked for a few fa-
vorable conditiong : high ground for the location
of a camp exposed directly to a constant trade
wind from the sea, good drainage and an abund-
ant supply of cool, fresh Water. A very import-
ant point concerning this work is the fact that a
large part of the cut consists of tepetate, a vol-
canic ash material, which takes a slope like rock
and is not much more difficult to work than
earth. The material which is taken out will be
useful, it is believed, in the construction of the
Ochoa and other dams.
Again the method of converting a valley into
an impounded reservoir is to be used in the Dese-
ado basin. A dam 1,050 feet long by About 70
feet high and a few minor ones will be necessary
to close all of the gaps in this basin. No exca-
vation will be necessary, for the slack water will
fill the basin to an average depth of something
greater than 30 feet, and at no place along the
sailing line less than 30 feet; the length of this
basin is about 4.8 miles.
The reader will do well to reflect that from the
western side of Lake Nicaragua, across the lake,
down the San Juan river, and into the slack
water reservoir of the San Francisco and Deseado
basins, a total distance of 140 miles, free sailing
can be affected at a level falling uniformly from
110 to 106 feet, which, through such a distance,
is considered a constant for sailing purposes as
far as slope is concerned.
From the eastern side of the Deseado basin to
the Atlantic coast is a distance of only 1234
miles, and the descent to sea level must now be
made. This descent is made by means of three
locks situated in a favorable channel between
two ridges lying immediately east of the Deseado
dam. The approximate dimensions of these
locks will be 800 feet long by 70 feet wide, and
having an average lift of 350 feet; the upper
gates being 30 feet high and the lower gates 650
feet high, the average being taken. Lock No. 3
is located near the Deseado dam, No. 2 a little
farther east, and No. 1 is located about 3.5 miles
east of No. 3.
From lock No. 1 to the coast is about 9.3
miles across a sandy and swampy stretch of level
country. This will be dredged inward from the
coast and presents no particular difficulty.
The Greytown harbor presents a new difficulty
somewhat different and one which may prove
permanent: the coast is exposed to tidal and va-
rious other peculiar currents, which cause sand
to drift and fill, making the harbor little more
than a lagoon. Jetties or breakwaters must be
constructed to open a channel, and constant
dredging may be necessary. This feature is con-
sidered by some engineers to be about the only
weak feature in the whole canal proposition.
Returning now to Lake Nicaragua to the point
which was mentioned before as the western ter-
minal of the lake portion of the project. Here
the Rio Lajas finds its source; it is a very small
stream and flows southwest through- a broad
strip of level land. A canal must be excavated
through this strip of land; the excavation will
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be for about 8 miles and through a formation of
clay, gravel, and some rock. This takes the ca-
nal through the western " divide ; " though
there is nearly as much excavation to be done
here as upon the eastern divide, it is well dis-
tributed over a considerable distance, and has a
maximum cut of only 72 feet as compared with
320 feet in the eastern divide.
The Tola basin is reached at this point. This
basin is formed by the junction of two rivers, the
Tola and the Grande. A reservoir is to be cre-
ated here by flooding a large triangular space in-
cluded between the confining hills. The main
feature of this basin is the La Flor dam, a work
standing in the same relation to the project on
the Pacific side that the Ochoa dam does on the
Atlantic side; the work is of much less magni-
tude, however. The basin will be 5.6 miles long
on the sailing line, and will have a depth of water
varying from 30 feet to 70 feet; very little ex-
cavation will be required.
There are about two and one-half miles to go
to reach the Pacific. Two locks, Nos. 4 and 5,
placed near the La Flor dam will lower the level
from 110 feet to 25 feet above sea level. The
canal now crosses the valley of Brito for 1.6
miles, where lock No. 6 will lower the level of
the canal to that of the Pacific; a lift varying
from 21 to 29 feet will be necessary on account
of an 8-foot tide. One mile excavation through
gravel will extend the canal to the harbor of
Brito. As at Greytown, the harbor must yet be
constructed, but at Brito no roving sand currents
are to be met. Jetties and breakwaters must be
built, but no permanent dredging will be neces-
sary.
The climate on the western slope is the best of
any place in Nicaragua, and no anxiety need ex-
ist as to health conditions here: one-third of the
whole work lies along this part of the route.
A general summary will complete the reader's
conception of the proposed canal: Entering the
harbor at Greytown the canal extends 9.3 miles to
the locks; then in course of 3.5 miles three locks
lift the canal to 110 feet above sea level; slack
water navigation extends 18.7 miles from the
locks to the Ochoa dam; 65 miles of river, 56.5
miles Lake Nicaragua, 14.5 miles slack water to
the La Flor dam; three locks in course of 1.5
miles lowering the level to sea level again, and
then 1 mile and out into the Brito harbor. In all
there are nearly 155 miles of clear sailing at
the lake level. The narrow channels are widely
scattered, and at most places ships will be able
to pass under full head of steam. Where curves
exist the radius is to be quite large, affording no
trouble on this score.
An interesting contrast can be made between
this and two other great canal enterprises:













Showing that the length of the canal proper is
by far the shortest of the three.
As to the work on this canal, almost all can be
done by means of machine dredges; dredging in
from the coasts will be a simple matter. In other
places it is proposed to allow the entrance of
water as soon as a few feet of depth can be se-
cured, thus enabling dredges to work on the in-
terior also. A railroad will probably be built in
certain places for construction purposes. As to
the material, the great cuts will furnish a great
deal toward the fills, and the rest of the material
with the exception of the concrete is said to be
in sight. All embankments are to be plain rock
fill, excepting, of course, the locks.
As to the usefullness of the canal, it might be
noted in actual figures what the saving in a few
sailing distances will be:
Miles via Miles via
New York to— Cape Horn. Nicaragua.
San Francisco  14,800 4,760
Yokohama  17,680 9,360
Valparaiso  9,750 4,700
Liverpool to—
San Francisco  14,690 7,510
Yokohama  17,530 12,110
Valparaiso . . . 9,60o 7,450
Notice the advantage that New York has over
Liverpool via Nicaragua in contrast to their
equality via Cape Horn.
It is a demonstrated fact that where great ton-
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nage is possible it is much cheaper to freight by
water than by rail; this is not necessarily true in
small canals where tonnage is light. The Man-
chester canal does not save a mile of distance,
and yet it is a paying proposition in competition
with the railroads.
The estimated traffic "in sight" which would
patronize the Nicaragua canal would yield an an-
nual revenue at once of some $15,000,000, which
would pay 5 per cent, interest on $300,000,000,
an amount double the greatest estimate of the
probable cost of the enterprise.
When President McKinley's commission makes
its report the true facts will probably be care-
fully defined, and if the enterprise is found to be
as worthy as it now seems it is to be hoped that
Congress will render a pledge of liberal financial
aid.
THE POLY TELEGRAPH ASSOCIATION.
For the last few months of the present school
year the Telegraph Association has seemed to
be on the decline, nevertheless a few of the
members have been clinging on with the hopes
of a revival during this term. To these few due
credit should be given for the aid they have been
both financially and otherwise.
The officers have had many difficulties in their
way and as they are rapidly clearing them aside,
they feel that the association will soon reach as
high a standard as it has ever attained.
The line was in fairly good working order dur-
ing the first term until the heavy sleet, which
caused a drop in the value of stock as well as in
the line.
During such weather as then followed, it was
quite dangerous to amateur linemen' to make the
necessary repairs. Since that time the line has
been lying dormant, on account of not having the
necessary funds to make the repairs, and partly
because when the treasurer tried to collect the
dues the members refused to pay because the line
had not been working.
If the members will remember that the line has
not been working only because there has been no
money in the treasury, and if all will pay up their
share of the indebtedness, in a very short time
each will be saying "good night" when the
clock strikes his allotted hour.
The annual election of officers will take place
in a short time. Let the president be a man of
action and interest, as some of our past presidents
have been. Let the treasurer be a man who has
plenty of nerve to ask for money twice in the
same week.
Let the superintendent and his assistant be men
who are not afraid to brave the highest pole and
the sloping roof. Elect ready and willing men.
The above is said in all due respect to the pres-,
ent officers, as they have done their best under
the circumstances.
The line has so far this year had no Freshmen
on the list. Cannot some of the members of the
class of '01 join the Association? A few minutes
wasted after supper each evening will be found
to be abundant to learn the mysteries of the dash
and dot.
The time will never be missed and the art once
learned may prove of great value to many of you
some day. It is also a pleasure to have your
school friends at your finger's end whenever a
bit of information is desired.
Instruments can be had at low prices from some
of the members who have duplicate sets. By or-
dering through the superintendent reduced rates
may be had on new instruments.
An offer has been made the association that, if
all the material be furnished, the line will be re-
wired from end to end. This means an immense
amount of work, but it will be the means of clear-
ing out of several miles of rotten wire which has
been in use ever since the line first began. All
that is desired to carry out this plan is some small
donations from the friends and the prompt pay-
ment of all dues.
Let all help in this matter and the officers will
try to produce a perfectly working line through-
out. "A MEMBER."
At a recent meet held at Syracuse University
13rinceton raised the broad jump record to 22 ft.
654 in.— Wabash.
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THE CLEVELAND CONVENTION.
As a delegate of the Y. M. C. A. of Rose Tech
it was my privelege to be one of twenty-two hun-
dred, mostly students, who gathered at Cleve-
land, 0., Feb. 23rd to 27th, at the Third Inter-
national Convention of the Students' Volunteer
Movement for Foreign Missions.
The work of the convention centered around
the motto of the organization, "The Evangeliza-
tion of the World in This Generation." The
purposes of the movement as set forth in this
watchword were explained, that the volunteers
had not undertaken to bring on the milleniurn in
thirty years, but that they did propose that
every man of this generation in every land should
have the opportunity to hear the gospel.
In the review of the work of the organization
it was gratifying to know that in so short a time,
through its influences, there are over four thou-
sand Student Volunteers enrolled from our
American colleges and fully fifteen hundred
more from the universities of England, about
one-third of whom are already in the foreign
lands.
The needs of the undertaking were pointed out
in the insufficiency of the non-Christian religions
to save the world. Its feasibilities were dis-
cussed by those who were fresh from the field
and who were acquainted with the difficulties to
be overcome, and through this personal contact
with the missionaries from foreign lands the stu-
dents gained much reliable information concern-
ing the mission fields, their needs and methods
of labor.
The theme of the latter part of the convention
was the necessity for consecration on the part of
the church at home. It was said that "the har-
vest is waiting to be gathered, the laborers are
clamoring to go, the hour has struck, but the
church is not on time."
That which will survive the enthusiasm which
such a gathering engenders and which will out-
live its many other impressions are the convic-
tions that we who remain at home must assume
in equal part with those who go, the responsibil-
ity for "teaching all men "—that which is the
central truth of the Universe that "Jehovah is the
true God, and that through Jesus Christ, God
Incarnate, men may enter into His kingdom."
W. H. INSLEY, '00.
_
SCIENTIFIC SOCIETY.
The regular monthly meeting of the Scientific
Society was called to order at 7:30 P. M. Fri-
day, Feb. 26th. The minutes of the previous
meeting were read and approved. No business
was brought before the meeting, and Mr. Mont-
gomery was called upon for his paper on "Fire-
proof Buildings," in which he showed that such
structures did not exist, and that the name is a
misnomer. He had a number of lantern slides
to illustrate his paper, which was interesting and
well received.
Mr. Brachman was next asked for his paper
on "Electricity in the Machine Shop," and in it
discussed the application of electricity to the
propulsion of lathes, boring machines, planers,
etc., from a standpoint both of economy and
convenience. His paper also was well illustrated
by means of lantern slides.
Mr. Kidder then asked for a comparison of the
use of electricity with that of compressed air,
and Dr. Mees joined in the discussion, giving
some valuable information on the subject.
The advisability of printing the papers pre-
sented to the society was brought up for discus-
sion, and Dr. Mees offered to attend to this if
the papers were collected, edited and given to
him for that purpose. The officers of the so-
ciety were instructed to attend to this, and an
editorial board, consisting of the Junior and
Senior councilmen, was appointed to prepare the
papers so that they could be printed.
The next meeting of the Scientific Society will
be held on Friday evening, Feb. 18th. Schwed,
'99, will read a paper on "The Interlocking
Switches of Railroad Crossings" and Lansden,
'98, will present the subject of "Engraving by
Process," with slides prepared at the Institute to
illustrate the three-color process as used in many
of the modern colored plates found in the best
magazines.
The meeting then adjourned.
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THE LECTURE COURSE.
Professor Howe, of the Department of Civil
Engineering, addressed the Junior and Senior
classes Friday afternoon, Feb. 25th. The sub-
ject of the lecture was "Metal Arch Bridges and
the Methods of their Erection." The develop-
ment of the metal arch in bridge construction
was subdivided into two sections, the wrought
iron and the cast iron. The lecture was a run-
ning comment upon the history, structure and
peculiarities of the various types of metal
bridges. The cost and difficulties of construc-
tion as well as the advantages of one type over
another were hastily considered. A number of
lantern slides 'were used to illustrate the bridge
under discussion and some of the finest examples
of engineering and architectural skill were ex-
hibited. Professor Howe's collection of lantern
slides of bridges is one of the most complete and
extensive that have ever been gathered together,
and the views shown in the lecture were a few of
the most interesting and unique of both ancient
and modern bridges.
The present tendency in bridge building seems
to be in the use of wrought iron or steel, the cast
iron bridge being almost something of the past
except in architectural needs where the span is
small. A number of pictures of the cast iron
bridge were presented, having a span of one hun-
dred feet or more, the dates of their erection
ranging from 1796 to 1800, few bridges of cast
iron of any size having been built since then..
The fourth lecture of the winter term was de-
livered Saturday morning, March 5th, by Pro-
fessor Peddle of the Department of Machine
Drawing and Design. The Sophomores had
made arrangements so that they might hear the
lecture as well as the Seniors and Juniors, hence
the attendance was very large.
Professor Peddle' s subject had been announced:
"The Historical Development of the Steam
Pump," but he amended the subject to "The
Development of the Worthington Steam Pump,"
to the Worthingtons, Senior and Junior, being
due the greatest credit for steam pump develop-
ment.
Historically, Professor Peddle sighted the
Archimedian Screw, used 300 years B. C., and
the pump of Ctesibus, a double-piston force
pump. These were mere curiosities, however,
compared with the first practical steam pump as
develoPed by Watt, to be used in the great
Cornwall mines.
The improvement and perfection of the steam
pump was left until this century, to be made by
the American engineers whose names the pump
bears. The Duplex Worthington pump of to-
day is the result of years of long experience and
patient trials. The growth and improvement
was slow, and to the American ingenuity and skill
belongs the credit of having produced the most
complete and perfect system of pumping.
Five well-made lantern slides showed views of
the several pumps which were discussed. A
unique working model of a section of a duplex
pump showed clearly the action of the double
pistons and the consequent reciprocating action
of the two valves.
A MANDOLIN CLUB.
A musical organization at the Rose Tech is be-
yond the recollection of the oldest student and
perhaps a little misty even to the Professors.
That there was at one time a flourishing orches-
tra and also a mandolin club is a traditional fact.
During this term the mandolin and guitar players
of the Institute, to the number Of six or eight,
have been meeting weekly for systematic practice
under the direction of Richardson, '00. So far
the members have been very modest and willing
to admit that they have not engaged themselves
very extensively for their Spring tour.
A ROSE TECH CAMERA CLUB.
The afternoon of Feb. 28th, a number of the
photographic enthusiasts of the Institute met
with Instructor McMeans to organize a club
having photography for the common interest.
The policy of the club was discussed and finally
decided that the best thing to do would be to
hold a series of meetings through the Spring
term, at these meetings appropriate short papers
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to be read and two photographic contests to be
held on selected subjects or classes of subjects.
It was further decided that the executive organi-
zation arrange the programmes, date and place
of meeting for the series, and submit their report
at a preliminary meeting to be held March 11.
The executive organization chosen was Kidder,
'99, Pres.; Schwed, '99, Vice-Pres.; Schwartz,
'01, Sec. and Treas., and Instructor McMeans
honorary member of board.
The first regular meeting will be held Friday
evening, April 8th, at the Rose Tech Y. M. C. A.
rooms. The following programme will be car-
ried out:
Instructor 0. E. MeMeans — A Paper — not announced.
Pfleging, '00, Journal Review.
Subjects for Contest— • 'A Terre Haute Building."
"Student Life."
The subsequent meetings will be held May 6th
and June 3d, the programmes to be announced
later. Any Rose Tech student or Professor is
eligible to membership and may attend the meet-
ings and contests. The papers for the meetings
will be short and interesting, and the contests
mutually beneficial in developing technical and
artistic skill. These inducements should be suf-
ficient to cause all who are interested in the sub-
ject to become members of the club.
Stephens, '01, has " developed " into a camera
fiend.
W. A. Krebs, formerly of '99, was in the city
a few days week before last.
The new catalogues are being prepared and
will be issued in the near future.
We hear that Larson, '00, has been posing for
a series of pictures entitled "The Roman Gladi-
ator.' 
Wilbanks, '01, in a loud whisper, when marks
in an algebra quiz are about to be read, "Shut
the door !"
Davis, '99, is the Rose Tech correspondent for
The College Athlete, a journal published monthly
at Boston, Mass.
You can't prove to McLellan, '99, that the
Professor had to call twice to awake him in a
physics recitation.
Larson, '00, in chemistry lecture, as Dr. Noyes
prepared an experiment in high explosives: "If
that nitro-glycerine goes off we can cut."
W. S. Willis, '01, has returned to school after
a week's absence at his home in Cincinnati, hav-
ing entirely recovered from the attack of the grip.
President Mees and Professor Howe visited In-
dianapolis the first of the month in the interest of
the new Department of Architecture, which will
be made one of the regular courses next year.
Crebs, '01, has been ill for some weeks with
typhoid fever at his home in Dayton, Ohio, but
is greatly improved and hopes to be back the
first of next term.
In the Junior literature class. Professor Wick-
ersham: "This passage is so very pathetic that
it is really quite distressing to me." Davis, '99:
"It was so distressing to me, Professor, that I
had to stop reading it."
Mr. Wires recently took the Freshmen to visit
several places of interest to them in their work in
pattern making. They went through the Kester
Electric Co' s plant, the rolling mills and through
two foundries, the Phcenix and Springer's. While
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they were in the latter foundry, a casting was
made, the pattern for which had been construct-
ed in the Polytechnic shops by one of their, num-
ber.
A foul was called on Professor Hathaway, who
was playing basket ball with the Sophomores.
The Professor did not see the justice of the de-
cision and repeatedly assured the umpire that he
did not mean to tackle the man.
Professor Kendrick: "Mixing a quantity of
sodium nitrate and water, we obtain a solution
having a lower temperature. What is the ex-
planation?" Trumbo : "I suppose that the re-
sult is due to the Chili saltpetre."
On account of the speed of a switch engine,
and the consequent difficulty in gracefully alight-
ing therefrom, Shaley, '01, had the pleasure of a
mile arid a half ride out into the country, and a
mile and a half walk in from the same.
One of the local editors has been given notice
that he must not comment on the fact that a cer-
tain Soph is devoted to Normalites. He says he
won't deny his fondness for the fair sex, but
does not care to have his affairs advertised.
The Freshmen accomplished a very clever
"snow fete" the afternoon of the big snow.
They rolled the snow balls, •leaving a well defined
"R. P. I. '01" on the campus and then made a
very effective blockade of the front gate with the
huge balls.
Professor Hathaway was quite absorbed in
reading in his private office and did not notice
the noise and commotion made by the Juniors
who had come in for a recitation. But when the
boys attempted one of their "unnatural quiets"
the Professor immediately realized the situation
and called the class.
There is perhaps a certain season of the year
whose subtle influence inspires the overalls of the
Freshmen to soar among the rafters and stick
there, and to become entangled with the glue pot.
If so, that season has come, and the Freshmen
have suddenly become very careful to put their
possessions under lock and key.
Professor Hathaway added the following notes
to quiz papers handed in by two Juniors: "You
must not be satisfied with satisfying yourself, for
you may be a person very easily satisfied." "Re-
member that when you jump to a conclusion the
chances are against you, there being an infinite
number of jumps of which only one is right."
Several weeks ago several young ladies, under
the guidance of their student friends, were shown
through the Institute. The unusual sight of
ladies in the halls created such a commotion in a
Freshman class in mathematics, that the door had
to be quickly closed. We are not informed as to
whether the cause was pleasure or extreme em-
barrassment.
The Library Journal for February informs us
of honors that have been recently achieved by R.
P. I. not in a technical line. At a meeting of
the Indiana Library Association held at Indian-
apolis during the holidays, Prof. Albert Faurot
was elected Secretary of the Association for the
ensuing year and was made chairman of the ex-
ecutive committee. It is gratifying to note that
our literary propensities have been recognized.
Two hours of solitary confinement in a glass
instrument case: Brachman, '98, wanted an in-
strument from the south end of the large glass
case in the physical laboratory one afternoon.
The only open door was at the north end of the
case, so he crawled in under the shelves smiling
at his cleverness. By a skillful ruse a classmate
obtained the keys from the Professor and quickly
turned the key. The heroic rescue by the Pro-
fessor two hours later was very amusing and can
be better imagined than described.
Boudinot and Meriwether were walking along
Locust street and each was without a match, the
missing link to a smoke. They called to some
one ahead of them to drop some Matches on the
walk. Three were dropped, and one was blown
back a few feet by the wind. Boudinot ran a
few steps to capture the two, but just as he was
about to pick them up a gust of wind blew one
of them back to the first match, and the two
were picked up by Meriwether who made the
timely remark: "It is an ill wind that bloweth
no one good."
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The Journal of Worcester has an article on
"The Combination of Harmonic Motions" that
is very well written and will be a great help to
some of us who are slightly confused in that di-
rection.
All students of Brown University are required
to spend four hours per week in the gymnasium.
The Seniors and Juniors use foils and single
sticks, while the Freshmen and Sophs have ex-
ercises with dumb bells and Indian clubs.
American Machinist for March 3rd has quite a
complete paper on "Air Compressor Indicator Dia-
grams" in which is very simply explained the
method of combining the cards. etc. It will be
extremely interesting to those interested in such
lines.
The Tiltonian is to have a column in which
alumni and former students may exchange views
and express opinions on the management of the
paper and the policy of the seminary. It is
doubtless a good thing to do, and the editors
must be very brave to encourage it.
The registration in the University of Berlin
for this winter semester is 5,921 the largest in
the history of the University. This does not
include a small number, perhaps 300 of Einge-
scbriebene who are permitted to attend lectures
under certain conditions without being matricu-
lated. The attendance at Cornell last term was
1,790; at Yale, 2,655; University of Pennsylva-
nia, 2,834.
•
Some of the exchanges that have been added
to our list during the past month are The Ameri-
can Machinist, The Engineering- Magazine, The
American Electrician, Power, The Wisconsin En-
gineer and The Transactions of the American In-
stitute of Electrical Engineers. These periodicals
are of special value to the exchange of a paper
like ours, for while they are well filled with the
best of scientific and engineering literature writ-
ten by men who are authority, they will also
help to bring us as a school before that portion
of the world with which we will have to deal
and will enable them to get a better idea of what
we are doing and what they can expect from us
when we are called upon in practical work.
The American Engineer for January is an ex-
ceptionally interesting issue. Among other ar-
ticles is a description of the experimental Schenec-
tady locomotive No. 2 for Purdue University.
This engine has many improvements over the
No. 1, giving a wider field for investigation.
There are two sets of cylinders for making the
engine simple and compound, then by a system
of bushings and extra pistons the size of the cyl-
inders may be varied at will, facilitating a series.
of tests that have heretofore been impossible.
The axles, crossheads, pins, piston rods and all
forgings are of nickel steel and with the excep-
tion of the piston rods are hollow. A boiler
pressure of 250 pounds may be attained, which
is also a departure from the ordinary design.
